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DETAILED FINAL REJECTION 
Response to Arguments 

Applicant's arguments filed 1/21/2004 have been fully considered but they are not 
persuasive. With respect to the applicant's arguments relating to claims 3 and 6, now 
incorporated within the limitations of claims 1 and 4, the examiner respectfully disagrees. The 
basis of the argument is that one of ordinary skill in the art at the time of the invention would not 
have found any motivation to use the invention of Jeddeloh in a system in which the primary 
memory is non-volatile. The examiner agrees that Jeddeloh teaches of a system in which the 
primary memory is a volatile memory. The examiner respectfully disagrees that the system 
would not obviously be used in conjunction with the inventions of Ajanovic and Okaue. All 
three systems teach of similar memory system structures, as is shown in the rejection of claim 1 
below. It would have been obvious to one of ordinary skill in the art to that a non-volatile 
primary memory in the system would be desirable and compatible. This would have been 
obvious because a non- volatile memory is well known in the art to provide improved fault 
tolerance and reliability to the system, both of which are desirable. This would also been 
obvious because Jeddeloh comments on the compatibility of volatile and non- volatile memories, 
see column 3, lines 41-45, in reference to the to the storage of the memory controller. This 
compatibility could apply the same level of permanence to the primary storage, as is shown to be 
desirable above. 

Applicant's arguments with respect to claims 9-11 have been considered but are moot in 
view of the new ground(s) of rejection. 
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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 2, 4, 5, 7, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ajanovic, United States Patent number 6,298,426, filed December 31, 1997, in view of Jeddeloh, 
United States Patent number 6,052,798, filed July 1, 1998, in further view of Okaue et al. United 
States Patent number 6,601,140, filed April 6, 2000. 

As per claim 1, Ajanovic discloses at least one main board that includes a processing 
system for enabling interaction with the host system, see Memory Controller (104) of figure 2. 
Ajanovic also discloses at least one memory board separate from the main board, with the 
memory board containing at least part of the storage systems primary solid-state component 
array used for data storage, see Memory Modules (200 A-D) of figure 2, which are independent 
boards that make up the solid-state memory for data storage, see column 4, lines 51-61. 
Ajanovic also discloses for each memory board having at least one secondary non-volatile 
memory device, located on the memory board, containing system information related to each 
memory board, see column 3, lines 61-66, where the NVRAM contains system information. 
Ajanovic fails to disclose the nonvolatile memory containing fault location record for the 
primary solid-state components array located on the board. Ajanovic also fails to disclose the 
primary solid-state components being non-volatile. 
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Jeddeloh discloses using a secondary non-volatile memory to store a fault location record 
for the primary solid-state components array located on the board, see element 18 of figure 1 and 
column 3, lines 1-3. 

It would have been obvious to one skilled in the art at the time the invention was made to 
include the fault location record of Jeddeloh in the memory module of Ajanovic. 

This would have been obvious because Ajanovic discloses a memory module that 
contains a non-volatile memory for storing system information, as mentioned above. Jeddeloh 
discloses that including a fault map in a non-volatile secondary memory of a memory module 
allows for eliminating the need for redundant rows and extra bits for error correction schemes, 
see column 1, line 40 through column 2, line 4. It would be obvious to implement the fault map 
in the non-volatile memory of Ajanovic to eliminate this high memory overhead and still allow 
for detection and avoidance of faulty memory cells. Ajanovic and Jeddeloh fail to disclose the 
primary solid-state components being non-volatile memory. 

Okaue discloses a memory module with a non-volatile primary solid-state memory 
component, see column 4, lines 48-50. 

It would have been obvious to one skilled in the art at the time the invention was made to 
include the memory type of Okaue with the memory module of Ajanovic and Jeddeloh. 

This would have been obvious because Ajanovic discloses a desire to have compatibility 
with different types of memory modules, see column 3, lines 34-40. Ajanovic and Jeddeloh both 
disclose a system in which each memory module has a primary and secondary segment, with the 
secondary segment responsible for storing information about the primary segment, as shown 
above. Okaue also adopts this form for a memory module, with a primary segment, element 42, 
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and a secondary information segment, the security block of element 52, both of figure 1. Due to 
the same memory structure of the modules it would have been obvious to one skilled in art at the 
time of the invention to allow for the memory module of Okaue, with its non- volatile primary 
memory block, to be used with the device of Ajanovic and Jeddeloh, which is shown to teach of 
compatibility with different memory modules. 

As per claim 2, Ajanovic discloses a memory board including at least a portion of the 
primary solid-state components array, see column 4, lines 61-61, where the for memory boards, 
or modules, make up the primary solid-state memory. Ajanovic also discloses at least one 
respective secondary non- volatile memory device containing system information related to the 
main board, see column 3, lines 63-66, which describe the system information stored on the 
secondary non-volatile memory. 

As per claim 4, Ajanovic discloses placing a secondary non-volatile memory device onto 
each board of the multi-board solid-state storage system, see elements 201 A-D of figure 2. 
Ajanovic discloses recording system information of each board on the secondary non-volatile 
memory device, see column 3, lines 64-66. Ajanovic fails to disclose the non-volatile memory 
containing fault location record for the primary solid-state components array located on the 
board. Ajanovic also fails to disclose the primary solid-state components being non-volatile. 

Jeddeloh discloses using a secondary non-volatile memory to store a fault location record 
for the primary solid-state components array located on the board, see element 18 of figure 1 and 
column 3, lines 1-3. 
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It would have been obvious to one skilled in the art at the time the invention was made to 
include the fault location record of Jeddeloh in the memory module of Ajanovic. 

This would have been obvious because Ajanovic discloses a memory module that 
contains a non-volatile memory for storing system information, as mentioned above. Jeddeloh 
discloses that including a fault map in a non-volatile secondary memory of a memory module 
allows for eliminating the need for redundant rows and extra bits for error correction schemes, 
see column 1, line 40 through column 2, line 4. It would be obvious to implement the fault map 
in the non- volatile memory of Ajanovic to eliminate this high memory overhead and still allow 
for detection and avoidance of faulty memory cells. Ajanovic and Jeddeloh fail to disclose the 
primary solid-state components being non-volatile memory. 

Okaue discloses a memory module with a non-volatile primary solid-state memory 
component, see column 4, lines 48-50. 

It would have been obvious to one skilled in the art at the time the invention was made to 
include the memory type of Okaue with the memory module of Ajanovic and Jeddeloh. 

This would have been obvious because Ajanovic discloses a desire to have compatibility 
with different types of memory modules, see column 3, lines 34-40. Ajanovic and Jeddeloh both 
disclose a system in which each memory module has a primary and secondary segment, with the 
secondary segment responsible for storing information about the primary segment, as shown 
above. Okaue also adopts this form for a memory module, with a primary segment, element 42, 
and a secondary information segment, the security block of element 52, both of figure 1. Due to 
the same memory structure of the modules it would have been obvious to one skilled in art at the 
time of the invention to allow for the memory module of Okaue, with its non- volatile primary 
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memory block, to be used with the device of Ajanovic and Jeddeloh, which is shown to teach of 
compatibility with different memory modules. 

As per claim 5, Ajanovic discloses that the memory modules can take on multiple, 
different organizations, see column 3, lines 33-42. This would inherently include the ability to 
add, connect, and replace boards to provide for the different organizations. Ajanovic also 
discloses testing the boards by providing error detection on the data retrieved from the memory 
boards, see column 5, lines 18-21. 

As per claim 7, Okaue discloses the primary solid-state components are Flash memory 
devices, see column 4, lines 48-50. 

As per claim 8, Okaue discloses the primary solid-state components are Flash memory 
devices, see column 4, lines 48-50 

Claims 9, 10, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ajanovic in view of Jeddeloh in further view of Gross et al., United States Patent number 
5,200,959, filed October 17, 1989. 

As per claim 9, Ajanovic discloses placing a secondary non-volatile memory device onto 
each board of the multi-board solid-state storage system, see elements 201 A-D of figure 2. 
Ajanovic discloses recording system information of each board on the secondary non-volatile 
memory device, see column 3, lines 64-66. Ajanovic fails to disclose the non-volatile memory 
containing fault location record for the primary solid-state components array located on the 
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board. Ajanovic also fails to disclose storing the information in each of at least two areas of the 
secondary memory. 

Jeddeloh discloses using a secondary non-volatile memory to store a fault location record 
for the primary solid-state components array located on the board, see element 18 of figure 1 and 
column 3, lines 1-3, 

It would have been obvious at the time the invention was made to include the fault 
location record of Jeddeloh in the memory module of Ajanovic. 

This would have been obvious because Ajanovic discloses a memory module that 
contains a non-volatile memory for storing system information, as mentioned above. Jeddeloh 
discloses that including a fault map in a non-volatile secondary memory of a memory module 
allows for eliminating the need for redundant rows and extra bits for error correction schemes, 
see column 1, line 40 through column 2, line 4. It would be obvious to implement the fault map 
in the non-volatile memory of Ajanovic to eliminate this high memory overhead and still allow 
for detection and avoidance of faulty memory cells. Ajanovic and Jeddeloh fail to disclose 
storing faulty location information in each of at least two areas of the secondary memory. 

Gross discloses storing faulty location information in each of at least two areas of a 
memory, see column 8, lines 52-56. 

It would have been obvious to one skilled in the art at the time the invention was made to 
include the multiple fault location information lists of Gross in the invention of Ajanovic and 
Jeddeloh. 

This would have been obvious because of the importance of the fault information in 
avoiding defects in memory. It is discloses by Jeddeloh that the list of defective memory 
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locations is essential to all aspects of the avoidance of faulty locations, see column 2, lines 7-38. 
Gross discloses that care must be taken to ensure that the defect list is kept accurately, and that a 
method for ensuring that the list does not become corrupted is to use redundant lists, see column 
8, lines 35-56. It would have been obvious that the defect list, which is essential to the invention 
of Ajanovic and Jeddeloh, would have benefited greatly from being duplicated and stored in at 
least two areas of memory. 

As per claim 10, Gross discloses redundant lists of defects, see column 8, lines 52-56. 
Jeddeloh discloses updating these lists subsequent to initial recording, see column 5, lines 9-34. 

As per claim 1 1, Gross discloses redundant lists of defects, see column 8, lines 52-56. 
Jeddeloh discloses adding at least one additional fault location record to these lists, see column 5, 
lines 9-34. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure is provided on form PTO-892. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joshua A Lohn whose telephone number is (703) 305-3 188. The 
examiner can normally be reached on M-F 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoleil can be reached on (703) 305-9713. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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